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Watterson, Christy, M.A., May 2003 Anthropology
Concordance of Two Methods of Assessing Race of Human Crania. 
Director; Dr. Noriko Seguchi.
The objective of this research is too assess the concordance of two widely 
employed methods for identifying the race of human crania. The methods 
included were morphological observation (adapted from Gill 1995), and metric 
measurement as prescribed by the software program FORDISC 2.0. The 
collections that were utilized were from various collections from; the University 
of Montana, Central Michigan University, University of Michigan, and the 
Cleveland Museum of Natural History. The degree of concordance for the 
collections were as high as 72 percent and as low as 36 percent. Included in this 
research is discussion of some of the potential problems with the various methods 
used to determine race, and why determining race is problematic in itself when 
examine certain theoretical considerations. My findings, if replicated, will support 
the idea that the concept of biological “races” as distinct homogenous populations 
is not supported by the methods available, and that the concept of “race” is 
biologically invalid.
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Introduction
Of the many things that forensic anthropologists try to establish 
when identifying human remains, determining “race” has proven to be the 
most challenging. Although we are presented with this challenge “the 
authors of forensic texts and forensic review articles typically maintain 
that the “race” of a skull can be correctly identified between 85 and 90 
percent of the time” (Goodman 1997; 22). Dr. George Gill claims that 
metric measurement of specific mid-facial points, and femur traits are 
alone over eighty percent accurate, adding morphological assessment 
raises the accuracy by five to fifteen percent. (Gill 2000; electronic source) 
A fellow anthropologist Alan Goodman has demonstrated that the 85-90 
percent accuracy that most forensic anthropologists claim is seriously 
disingenuous. Indeed, discriminant function formula’s, such as the 
software program FORDISC 2.0, that are based on a known reference 
sample can attain a high degree of accuracy, though this level is only 
achieved “when tested against additional specimens from the same 
reference sample. (Goodman 2003; 63) Goodman found that when 
discriminant function analysis was “applied to independent samples of 
known composition, the method is less than twenty percent accurate.
1
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This research questions the claim by forensic anthropologists of 
such a high degree of accuracy in attributing ’’race” to a skull, by 
examining the two most widely used methods by which anthropologists 
try to determine “race”, morphological observation of cranial traits, and 
metric measurement as prescribed by the software program FORDISC 2.0.
The importance in evaluating forensic methods for determining 
“race” lies in “what” is being determined and less in “how” it is being 
determined. “Race”, which is widely recognized as a social construct, is 
being established by analyzing biological characteristics of the skull. A 
1999 study by Lieberman et al found when respondents were asked to 
reply to the statement ‘there are biological ‘races’ within the species 
Homo sapiens’ 80 percent disagreed. Yet, as forensic anthropology has 
grown over the past decade there are a growing number of anthropologists 
in the field who remain, or have become somewhat contradictory in their 
view on the concept of biological “race”. Douglas Ubelaker, a prominent 
forensic anthropologist, expresses a view representative of this common 
ambiguity relaying that, “it is important however, to recognize the social 
dimensions of these [racial] categories and not confuse this effort with 
past typological classifications that suggest greater biological grouping 
than actually exists.” (Ubelaker 2000; 55)
2
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Past typological classifications involved assigning an unknown 
individual to a racial category, current typological classifications involve 
the same assignment. What has not remained the same are the reasons in 
which we are determining a racial category, though this still aids in a 
perpetuation of a dangerous concept. Contemporary forensic 
anthropologists place unknown individuals into these racial categories in 
order to establish their identity, unlike past anthropologists who most 
commonly participated in this endeavor to provide explanations for 
difference, in biology, behavior, or to justify oppression or exploitation.
3
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The concept of biological” race” is an ideology, which states that 
the species Homo sanien is divided into sub-groups species being what 
used to be referred to as “races”. For various intents and purposes there is 
a plethora of modem definitions of “race”, mainly reflected in terms of 
population genetics, including, but of course not limited to;
A population within a species that can be differentiated from other populations 
genetically.
A breeding population, that remains reproductively isolated from members o f  other 
breeding populations, typically due to cultural boundaries.
Mendelian populations-populations distinguished from each other on the basis allele 
frequencies.
“A human population whose members have in common characteristics that distinguish 
them from others . . .A race is a breeding population that that differs from others in the 
frequency o f certain genes.” (Bamouw 1971; quoted by Smedley 1999)
“An interbreeding population whose gene pool is different from all other populations.” 
(Birdsell 1972; quoted by Smedley 1999)
Prior to the technology of contemporary genetics, scientists of the 
eighteenth and early nineteenth centuries thought of races in terms of sub­
groups or sub-species. During the early days of the natural sciences, it 
came to be believed that the differences among the “races” of man were 
due to inherent, fixed biological factors. One of the foremost figures in the 
deconstruction of this concept, C. Loring Brace suggests that; “1) the race 
concept seemed to provide scientific-sounding classification of different
4
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peoples, 2) ’race’ provided labels for a simplified stereotype of behavior 
and biology, 3) ‘race’ seemed to provide scientific explanations for 
differences in biology, 4) even before Darwin ‘race’ seemed to provide a 
biological explanation for the behavioral differences between societies, 5) 
‘races’ were conceived in a hierarchy, with ‘Caucasoids’ at the top, 
‘Negroids’ at the bottom, and ‘Mongoloids’ in between, 6) the idea of 
‘race’ allowed the superior to view the others as inferior, barbaric, 
disgusting beasts, thereby justifying exploitation, expropriation, 
enslavement, and genocide.” (Durant and Durant 1967: 887, quoted by 
Brace 1982:15)
Prior to the conception of the “race” concept, which is a relatively 
recent innovation, human variation was not classificatory. It was not until 
after the Renaissance that we see the concept used. The change that came 
about, in recognizing human difference was believed to be due to changes 
in means of travel. Preceeding this time “travelers such as Herodotus, 
Marco Polo, and Ibn Battuta got from one place to another over land on 
foot or on horse back, one day at a time, and what they saw was the 
gradation of one population into the next without any discernable break.” 
(Brace 2000b; 240) The Renaissance brought about new innovations in 
travel technology, which in turn changed the way traveler’s saw the world. 
Travel by ocean-going ships became the mode of travel, this meant that 
those who boarded these ships to see the world could leave the shores of
5
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their homeland, and reach their destination without having been exposed 
to anything along the way, including the diversity of peoples. The ways in 
which passengers perceived the people that they encountered once they 
reached their port of arrival, as categorically different may have been the 
result of this new mode of post- Renaissance travel. Associated with this 
was the increase in exploration by those such as, Christopher Columbus, 
Vasco da Gama, and others. Rather than seeing the gradations that were 
previously seen by those who traveled by land, what developed were 
categorical distinctions between the traveler and those that encountered, 
which were brought back with the explorers in their accounts. (Brace 
2000b;240)
It was during this period that Europeans began to undertake the 
enterprise of colonization ad expansion. With this, European explorers 
more extensively came in contact with people whom they never had any 
contact. The peculiarity of these peoples presented a challenge to the 
Europeans in making sense of these differences. Various interpretations 
and conjectures resulted, though what ultimately resulted was the 
imposition of identities that corresponded to past experiences and 
understandings of how Europeans thought the world was.
(Smedley 1999; 37) It was at this point that the term “race” appears, “the 
first known use of the word ‘race’ was in Tant’s Thresor de la Lanque 
Française. (Montagu quoted by Lieberman 1996; 143) Subsequently, it is
6
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not until the mid- to late eighteenth century, when natural scientists 
adapted this idea into scientific study. (Smedley 1999; 27)
Before the time of Darwin most logic concerning racial origins was 
centered on Christian theology and the belief that all humans were created 
at the same time, in the same place, and were descendants of Adam and 
Eve. As Stephan J. Gould defines the thought behind the monogenesis, 
“human races are a product of degeneration from Eden’s perfection. 
‘Races’ have declined to different degrees, whites least, blacks most.” 
(Gould 1996; 71) The bible was the evidence sustaining this logic, termed 
the theory of monogenesis. (Thomas 2000; 38) Opposite the theory of 
monogenesis, was the theory of polygenesis. Polygenesis was based on the 
premise that the “races’ of man were created at different times, in different 
places, and that only white Europeans were descended from the original 
Adam, and that the human races were separate biological species 
descended from different ‘Adams’. Scientists did subscribe to these 
theories and relied on evolutionary and scientific taxonomies of 
difference, to support what the religious interpretations dictated.
Carolus Linneaus, the father of taxonomy and a supporter of the 
theory of monogenesis, devised a system (1735) to arrange populations 
based on their differences, this system he named Systemae Naturae. 
Linneaus differentiated between species, and varieties, species being
7
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“distinct primordial forms dating from creation that remained essentially 
the same throughout all time, whereas varieties were clusters within a 
species that had acquired superficial distinctions in appearance.” (Smedley 
1999; 160) Linneaus identifies four main classifications of the species 
homo, each displaying corresponding physical features and personality 
traits or characteristic behaviors. Included in these classifications were:
“Americanus: reddish, choleric, and erect; hair-black, straight, thick; wide nostrils, scanty 
beard; obstinate, merry, free; paints himself with fine red lines; regulated by customs. 
Asiaticus: sallow, covered with loose garments; ruled by opinions.
Africanus: black, phlegmatic, relaxed; hair-black, frizzled; skin-silky; nose-flat; lips- 
tumid; women without shame, they lactate profusely; crafty, indolent, negligent; anoints 
himself with grease; governed by caprice.
Europeaus: white, sanguine, muscular; hair-long, flowing; eyes-blue; gentle, acute, 
inventive; covers himself with close vestments; governed by laws.” (Smedley 1999; 161)
Linnaeus’ assumptions as to the physical and behavioral 
differences among the varieties of man were based on second hand 
information fi*om explorers, missionaries, traders and the like.
Speculations such as this were foundation on which the scientific 
community began to further investigate human difference in various 
forms.
8
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Toward the end of the eighteenth century, Johann Blumenbach a 
German scientist, expanded upon Linnaeus’ varieties with some disparity. 
Blumenbach’s classification system also drew upon the theory of 
monogenesis, while maintaining that following creation, the varieties of 
man acquired their various differences by means of external factors such 
as climate, diet, and living conditions. (Smedley 1999; 163)
Blumenbach’s varieties included five classifications; Caucasian, 
Mongoloid, Ethiopian, American, and Malay. Not unlike Linneaus, 
Blumenbach based these divisions on physical appearance, though he did 
not incorporate personality attributes.
To provide “empirical evidence” to support polygenesis natural 
scientists, including anthropologists, began to quantify these biological, 
physical, differences by measuring the dimensions of the skull. Samuel 
George Morton was one of the first scientists, in 1839, to come up with the 
methods for measuring difference among the various groups of people 
who received a “race” classification. Morton originally trained as a 
physician, was in part largely responsible for the exchange of ideas 
between Europe (specifically France) and America during the 
development of the “race” concept. In his efforts to identify specimens 
that he was working with he engaged in much correspondence with 
European scholars. (Brace 2002; 100) During his correspondances he 
inspired some which would become prominent in the field of
9
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anthropology, namely the French scholar Paul Broca, who would move on 
to develop different instruments to measure skeletal remains. The 
methods developed by Morton were used, to correlate skull size with level 
of intelligence and to compare large numbers of specimens that were 
representative of many parts of the world, his intention was to expand on 
Blumebach’s approach. In addition to correlating skull size with 
intelligence, Morton hypothesized that both of the fore-mentioned 
characteristics were innate and god-given, that each “race” had been 
created by god separately with their own inherent traits. He devised more 
than a dozen cranial measurements, and was ultimately responsible for 
initiating the use of metrics in comparing human form. “The 
measurements that Morton devised continue to be used for comparative 
purposes in biological anthropology today. Samuel George Morton then 
deserves recognition as one of the founders of the field of biological 
anthropology as a whole and not just its American manifestation.” (Brace 
2002; 103). In comparing the human form and attempting to classify 
these forms Morton generally accepted Blumenbachs’ five varieties, 
though he renamed them “races”, and it was “races” that was used from 
then on.
Among the polygenists was Louis Agassiz (1807-1873), often 
called the American theorist of polygeny. Agassiz was what is termed an 
extreme splitter in his taxonomic under goings. Taxonomists during these
10
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times scientists tended to fall within two different groups, the ‘lumpers’ 
and the ‘splitters’. The ‘lumpers’ made practice of concentrating on the 
similarities and combine groups with minute differences into a single 
species. The ‘splitters’ focused on the diminutive distinctions to create 
separate species. Grounded in polygenesis Agassiz developed a theory 
about the ‘centers of creation’. He suggested that species were created in 
their appropriate places and chose not to migrate far from these centers. 
With this in mind he named each species according to their separate center 
of geographic origin. Agassiz never generated any data in sustain his 
theory. (Gould 1996; 75)
The study of the “race” concept and the growth of American 
physical anthropology continued with E.A. Hooten and Ales Hrdlicka at 
the forefront (Brace 1982:11), both following the tradition of Morton. 
Both Hooten and Hrdlicka emphasized the racial identity of past and 
modem populations, “through measurement techniques, the refinement of 
racial taxonomies, and the historical reconstruction of population 
movements and the interrelationships through the study of skeletal 
remains.” (Smedley 1999; 296) Hooten in particular identified racial 
groups as being of descent of a common ancestor, members being 
assigned by their combinations of specific physical characteristics. His 
divisions of the species Homo sapiens were devised into three main
11
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physical groups, Australoids, Negroids, Mongoloids, and the peripheral, 
which he called “the great complex of races called Whites.” (Hooten 1940; 
104) These were in turn based on the traits of skin color, hair color, eye 
color, and hair form. (Molnar 2002; 22) Hooten emphatically stated that 
“we have every taxonomic right to put individuals that resemble each 
other in classes irrespective of residual or dump groups of other 
individuals who are so scrambled in their physical characteristics that they 
resemble others only in their heterogeneity.” (Hooten 1940; 141)
Ales Hrdlicka also had a great interest in the study of “race”, 
following in the footsteps of Morton and the American school he was one 
of the key figures in the development of physical anthropology. Hrdlicka 
considered one of the important factors in the growth of the field to be the 
study of the more primitive “races” of man and their subdivisions as he 
wrote in the Journal of American Physical Anthropology in 1918. 
(Hrdlicka 1918; 23) He viewed racial studies as an integral element in 
investigating what effects admixture had on the physical and intellectual 
characteristics of offspring produced. Hrdlicka could be considered a 
supporter of the eugenics movement that developed some time later, 
believing that degenerative “races” could be improved by selective 
breeding. He incorrectly suggested that “eugenics would essentially 
become applied anthropology,” (Hrdlicka 1918; 23)
12
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Another anthropologist, Carleton Coon (1950) utilized 
paleontological evidence to classify modem Homo sapiens. Coons’ 
classifications were based on criteria such as, morphological traits, blood 
type, and skin color. Using these criteria he placed individuals into one of 
five racial categories; Caucasoid, Mongoloid, Australoid, and Congoid 
which was further subdivided. Coon suggested that these modem forms 
could be traced back to ancient lineages, which were in tum represented in 
the fossil record. The fore-mentioned lineages evolved independently at 
different times. Implying inferiority, Coon expressed the idea that 
Caucasoids reached the level of modem Homo sapiens the earliest, while 
others lagged behind.
An additional method that came to be utilized by scientists for the 
purpose of classification was the cephalic index, which was calculated by 
dividing the maximum breadth of the skull by the maximum length. In 
1842, Anders Retzius proposed the cephalic index and stated that 
European populations could be classified by display of their own unique 
head shape, brachycephalic (round-headed), dolichocephalic (long­
headed), and mesocephalic (in-between). To further divide the European 
populations cranial shape was compared to the two types of face form, 
orthognathic (straight-faced), and prognathic (a projecting lower face). 
The combination of these two features provided the means for Retzius to
13
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divide the European populations into four groups. “Retzius reported 
differences between the skulls of Finnish and Swedish populations. The 
round-headed Finns were considered an indigenous race, whereas the 
long-headed Swedes had supposedly descended from Indo-European 
Aryans who invaded Europe thousands of years ago from western Asia. 
(Molnar 2002; 10) This method came to be the preferred racial classifier 
because the scientist could draw on live samples, which were easier to 
come by, (Thomas 2000; 103), while supporting the idea that there were 
micro-races. Micro-races were essentially specific populations within a 
larger population, or region.
One of the earliest anthropologists to question the biological basis 
for racial differences was Franz Boas. In the early nineteenth century Boas 
conducted research concerning the believed differences in cranial 
morphology among the so-called “races” of man, his focus was the 
immigrant populations of the United States. Ingrained in the thought of the 
time was the idea that each recognized individual “race” had its own 
characteristic skull morphology, which remained unchanged throughout 
time. Various factors such as environment, nutrition, and others had no 
influence on an individual’s physical characteristics, “nature” was 
prominent over “nurture”, or so it was thought. (Smedley 1999; 298) Boas 
challenged these ideas by measuring the crania of immigrant parents and 
their children, and found that cranial morphology did indeed change
14
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between generations, nature (or environment) did have an effect on the 
physical (specifically cranial) characteristic of a regional population that 
was displaced into a vastly different environment.
Besides the lone efforts of Franz Boas from 1920 on, another 
anthropologist is highly recognized for his role in deconstructing the 
concept of biological “race”. In 1942 Ashley Montagu published his views 
in the journal of the American anthropological association. His article 
offered to a wide-ranging audience of American anthropologists the 
radical idea that:
“For the past hundred years anthropologists have been directing 
their attention chiefly towards the task of establishing criteria by whose 
means ‘races’ of mankind might be defined. All have taken completely for 
granted the one thing which they were attempting to prove, namely the 
existence of human ‘races’: what a ‘race’ is no one exactly seems to know 
but everyone is most anxious to tell.” (Montagu quoted by Lieberman and 
Reynolds 1996; 149)
Montagu then suggested that anthropologists not think in terms of 
the immutable, unchanging “races”, but instead to consider the terms of 
processes of mutation, natural selection, inbreeding, and outbreeding, and 
the ways in which these processes would produce gene frequencies in 
human groups. Montagu recognized the important point that Dobzansky
15
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concerning Mendelian inheritance of separate traits, rather than complexes 
of traits which was an imperative basis to understanding clinal variation.
In the 1960’s the idea of dines, “would become a central feature in the 
debate over the race concept among anthropologists during which 
Livingstone(1962) would advance the idea that gene frequency 
distributions crossed boundaries and did so in clinal patterns that were 
disconcordant with each other, therefore ‘there are no races only dines’.” 
(Lieberman and Reynolds 1996; 149)
Ashley Montagu led the way in challenging the race concept, 
although he was alone in his endeavor for decades, until the 1960’s, when 
American society saw many social movements, and science also began to 
change. Anthropologists came to see the concept of biological “race” as a 
myth or fallacy. (Lieberman and Reynolds 1996; 152)
16
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Materials and Methods
Four separate collections were utilized for this research, including; 
unnamed collections at Central Michigan University and the University of 
Montana, the Ford collection at the University of Michigan, and the 
Hamman-Todd collection at the Cleveland Museum of Natural History. 
Specimens included a sample of seventeen to twenty-five modem human 
crania, fi'om each collection. In order to avoid observer bias samples were 
chosen randomly, or simply due to the degree of their condition. The 
estimated race of the individual samples, if assigned, was not known 
throughout the assessment process.
For each individual cranium twenty-four measurements, prescribed 
by the software program FORDISC 2.0 were taken. These measurements 
were taken in millimeter units using digital sliding calipers, and spreading 
calipers, then recorded onto a formatted measurement sheet.
What this program estimates is what they term, ancestry according to 
population differences between the groups, and similarities that are 
included in the FORDISC databank. The results that FORDISC produces 
are posterior probability and typicality probability. The posterior 
probability can be defined as, “the likelihood that the unknown originates 
within the group it is classified into, assuming it originates from one of the 
groups used in the analysis. Typicality probability presents the likelihood
17
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that the unknown originates within any o f the groups used in the analysis.” 
(Ubelaker 2000; 56) The statistical procedure that is used by FORDISC is 
discriminant function analysis. Discriminant function as defined by Hair et 
al. is “a variate of the independent variables selected for their 
discriminatory power used in the prediction of group membership.” Hair 
et al. 1998; 241) The variate, or random variables, are a selection of 
cranial measurements in which are suggested to be indicators of specific 
racial affiliation.
’’FORDISC uses one of two procedures, depending upon whether the 
function discriminates between two groups or more than two groups.” For 
two groups the program, “yields a discriminant function, discriminant 
scores for each group, and a sectioning point. The unknown specimen is 
classified by comparing its score to the sectioning point.” (Ousley and 
Jantz 1996; 11) When more than two groups are chosen the program uses 
an approach that assigns the unknown to the group it most closely 
resembles as evaluated by its Mahalanobis distance from each group.
Following the metric measurement, each cranium was 
morphologically observed for specific ‘racial’ traits, which were adapted 
from Gill (1995) (see table 2). As illustrated Gills’ non-metric cranial 
racial traits include the categories for American Indians, European Whites, 
and African Blacks. For each racial category there are sixteen traits that 
are “characteristic” of that specific race, these traits are what Gill terms
18
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‘elements of difference’. Each cranium is examined according to the traits 
listed, the corresponding trait that the skull exhibits, is then circled.
Once each trait listed is examined, the number of traits in each racial 
category is totaled, the individual is then predicted to belong to, or be 
closest to, the population in which they exhibit the highest number of 
similar racial characteristics.
Subsequent to using both methods to analyze all of the crania in 
die sample, the results of the two methods are recorded, and then 
compared for concordance, disconcordance, or inconclusiveness. The 
concordance of the results is determined by dividing the number of results 
that correspond, by the total number in that given sample, giving a 
percentage. Inconclusive results occur when the individual sample has an 
equal number of racial traits in the two different racial categories.
19
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COLLECTION ID/CASE M: RECORDER: DATE:
-CRANIAL MEASUREMENTTS (Pages 52-60)-
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Results
The results of this research are presented in the following 
pages. The tables for the concordance of the two methods utilized are 
represented numerically, with percentages corresponding to the agreement 
between the two methods for the individual crania of that sample group, 
for the specific “races”. The overall degree of concordance between the 
two methods, for the entire sample, is represented at the bottom of the 
table.
In the tables that do not use numerical values to represent 
concordance are those in which display the race determination for each 
individual cranium used in the specified collections. The inconclusive 
results that are that are displayed under the category of ‘morphological’ 
are due to that specific cranium possessing the same amount of 
morphological racial traits in more than one racial category. The 
inconclusive results that are displayed under the category of FORDISC, 
are recorded as such when the program labels the individual sample as 
‘atypical’, and does not determine a race.
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University of Montana Collection
# Morphological Fordisc
1 American Indian White
2 European White Inconclusive
3 African Black American Indian
4 European White White
5 American Indian American Indian
6 African Black Black
7 European White White
8 American Indian American Indian
9 European White Inconclusive
10 Afiican Black Black
11 African Black White
12 European White American Indian
13 American Indian White
14 White/Black Inconclusive
15 African Black Black
16 European White White
17 African Black White
18
19
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Hamman-Todd Collection
Morphological Fordisc
1 African Black Black
2 African Black Black
3 African Black Inconclusive
4 African Black Black
5 African Black Inconclusive
6 Inconclusive White
7 African Black Black
8 African Black Black
9 African Black White
10 African Black Black
11 European White White
12 American Indian White
13 European White White
. 14 European White White
15 African Black Black
16 African Black White
17 African Black Inconclusive
18 European White White
19 African Black Black
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# Morphological Fordisc
20 European White American Indian
21 African Black Black
22 Inconclusive American Indian
23 African Black White
24 European White White
1 25 European White White
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Ford Collection
# Morphological Fordisc
1 Afiican Black American Indian
2 Afiican Black Black
3 American Indian Inconclusive
4 European White White
5 Afiican Black Black
6 European While White
7 European White White
S European White Black
9 American Indian Black
10 European White White
11 European White Inconclusive
12 Inconclusive Inconclusive
13 European White Black
14 European White American Indian
15 American Indian White
16 Afiican Black Black
17 European White Black
IS American Indian Black
19 Inconclusive Black
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# Morphological Fordisc
20 European White Black
21 American Indian Black
22 European White Inconclusive
23 American Indian Black
24 American Indian American Indian
25 European White White
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Central Michigan University Collection
# Morphological Fordisc
1 Afiican Black Black
2 American Indian Black
3 European White White
4 American Indian Black
5 European White Black
6 European White White
7 European White Inconclusive
8 European White Black
9 European White Black
10 European White Black
11 European White Inconclusive
12 European White White
13 European White White
14 European White White
15 European White Black
16 American Indian Black
17 Afirican Black Black
18 European White White
19 American Indian American Indian
20 European White White
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# Morphological Fordisc
21 European White American Indian
22 Inconclusive American Indian
23 Inconclusive American Indian
24 European White American Indian
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RACE
FORDISC
Black White Amerind Indeterm Num %
N
0
N
M
E
T
R
I
C
Black 8.3% — — — 2 8.3%
White 20.8% 25% 8.3% 8.3% 15 62.4%
Amerind 12.5% — 4.1% — 4 16.6%
Indeterm — 4.1% 4.1% — 2 8.2%
Number 10 7 4 2 23
% 41.6% 29.1% 16.5% 8.3% 95.5%
41.6% Concordance
Discussion
Racial estimation by forensic anthropologists has remained the 
same over the past few decades, what has not remained the same are the 
techniques and technologies by which anthropologists achieve these 
means. In fact confidence in skeletal remains, particularly the skull, for 
racial estimation has changed little from the time of Blumenbach. 
(Armelagos and Van Gerven 2003; 60)
In questioning the reliability of the forensic methods so widely 
used and relied upon, this research at least casts a shadow of doubt upon 
the accuracy claimed by those who employ these methods. As Alan 
Goodman states, “high levels of accuracy can be achieved, but only when 
the skull meets extremely limiting criteria.” (Goodman quoted by 
Armelagos and Van Gerven, 2003; p.63) In the samples included in this 
research the levels of accuracy achieved were only as high as 72 percent, 
and as low as 36 percent, degrees not close to the 85-90 percent that is 
claimed. The reason that this interpretation of the results was chosen is 
due to the low concordance of results. Utilizing the same methods that are 
supposed to produce high accuracy results did not do so. It would then 
seem that a high degree of accuracy is one in which is sample specific, to 
claim such a level seems to be a broad generalization, as is the case with 
FORDISC 2.0. The creators of FORDISC made use of one of same
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samples used in this research, the Hamman-Todd collection. With this 
collection the crania that are included were received from the medical 
school at Case Western Reserve, and used in the FORDISC data bank.
This collection in particular produced the highest level of accuracy 
compared with the three other collections which were not used in the 
FORDISC data bank.
Supporters of the methods used could claim that the low degree of 
accuracy was due to the use of undocumented crania and that a higher 
degree of agreement would have resulted if known crEinia were used. What 
is unreliable, even with documented crania is the documenter. Generally, 
reference collections of human remains are received from dissection 
laboratories in medical schools, or other sources, where the “race” is 
recorded on a death certificate or other legal documentation, and is based 
on the individual’s own testimony. (Thomas 2000; 113) These are 
compared against ‘skull libraries’ containing crania that are collected from 
archaeological cemeteries, where “race” is assigned according to believed 
ethnological association. These determinations could be suggested to be 
questionable.
35
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It could also be argued that intra and inter observer error is to 
blame for the low accuracy results obtained in this study. The 
morphological traits that were used to examine the cranial samples are 
indeed open to the observers own opinion, views and experience. This 
point could be countered in that the high accuracy, claimed by other study 
results are also subject to these same errors. The morphological traits 
compiled by George Gill that are used in this research seem also be 
problematic in themselves. Some of the various cranial racial traits were 
included in more than one racial category. This can produce ambiguous 
results when an individual sample possess the same number of traits in 
two racial categories. When this is the case, if metric measurement does 
not place the individual into one of those two morphological racial 
categories even more confusion is produced. It also seems apparent that 
the “race” labels that are used in his method are of no scientific utility. 
Terms such as Mongoloid, Caucasoid, Negroid, are not used. Further, Gill 
specifies in these descriptors African black, European white. There 
nothing that is being analyzed by this method that indicates what region 
these remains are from. These terms, in reality have no utility because we 
tend to use the terms white, not European, or black, not African.
36
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With this in mind, the morphological traits that are used are 
unrealistic, for various reasons but mainly due to the fact that degree of 
expression of these traits is not taken into account. Some of the samples 
included in this research displayed one racial trait or another only in a 
slight degree, or did not express any of the three characteristics of the 
specific trait. In other cases individual samples are compared, there were 
those that very clearly had a strong expression of the specific trait being 
examined, while others had a very slight expression.
Another issue that could be examined is the lack of samples 
represented, FORDISC does include the Howell’s data set of world wide 
cranial measurements, though morphological traits are few and far 
between. Some may suggest that American anthropologists do not have a 
great need for the morphological traits outside of the three groups that are 
represented in Gill’s method. To counter this argument Hispanic groups 
for example, are not included in this method, or any other morphological 
method recognized, yet in America people of Hispanic origin make up the 
largest minority group in the United States. Further, what sort of results 
are we supposed to see with individuals who are of ’mixed ancestry’? In 
America, as in other regions, there are people of recent generations that 
belong to two different ‘racial categories’. It can be concluded with 
confidence that if another set of morphological traits, complied by another
37
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anthropologist that took admixture into account, would produce the same 
low concordance results.
Besides the afore-mentioned inadequacies of the technical methods 
of determining “race” there are some theoretical considerations that need 
to be taken into account. For decades it has been common knowledge 
among most anthropologists that so- called racial traits vary non- 
concordantly, and that the races that we estimate are no more than a 
function of the trait or traits that are used. Unfortunately, instead of 
focusing on changing our approach, we have focused on changing the 
technologies. (Armelagos and Van Gerven 2003; 60) Regardless of a 
century of disparagement, some in the field of anthropology continue to 
support the idea that race remains a suitable representation for describing 
human variation, and forensic anthropologists still employ the “race” 
concept in their teaching and research. (Thomas 2000; 112)
Racial differences within, or even outside o f academia, can be 
interpreted in numerous ways. Occasionally people consider them genetic, 
believing that because we look different that we must be different 
biologically. Racial differences based on culture, or ethnicity, tend to be 
grounded in variation in group practices, lifestyles, basically behaviors.
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Generally, what racial classifications are supposed to represent is 
continuity in physical form (features of the skull) among individuals of a 
population that can be distinguished from individuals of other populations. 
This continuity is believed, by some, to be based on commonality of 
specific allele frequencies, such as the frequency of Hemoglobin S in 
malaria prone areas. In reality it has been displayed that most traits are 
non-concordant, and “tend to vary in small increments, or dines across 
geographic regions.” Nearly all variations in genetic traits occur within the 
so-called races rather than among them. (Goodman 1997; 24)
When examining human diversity, with regard to genetic variation, 
a concept that must be considered is the clinal distribution of traits. Clines 
can be described as the geographic gradients of individual traits that 
overlap regional boundaries, which are measured from adaptive traits. 
When worldwide trait distributions are considered, what becomes apparent 
is the way in which “trait values seem to vary continuously by gradual 
progression from one geographic region to the next.” (Molnar 2002; 266) 
As Frank Livingstone stated a generation ago, “there are no races there, 
there are only dines.” (Livingstone 1962; 279) Among the most common 
clinal distributions studied are skin color, hemoglobin, and tooth size, all 
of which will be discussed here.
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Skin color is the most common and visually apparent 
characteristic associated with “race”. When we consider the worldwide 
pattern of human skin pigmentation, we see that there is a pattern of 
gradation which is not related to any other trait distribution that is not 
related to solar radiation.” (Brace 2000a; 295) The sole purpose of the 
melanin in human skin is to defend against the penetration of ultraviolet 
rays and to prevent skin cancer caused by exposure to sunlight. It is 
thought that the distribution of skin pigmentation geographically, (see 
figure 1) is related to the geographic distribution of ultraviolet radiation, in 
other words related to latitude. That in turn, would mean that darker skin 
color should be found in regions, or areas, where ultraviolet radiation is 
the most intense, and would be advantageous, though this is not always the 
case. In some instances there are people living in these regions that are 
lighter skinned. Evidence has shown that the reason behind this 
inconsistency lies in the idea that the light skinned populace of tropic 
regions must be somewhat recent arrivals. (Brace 2000a; 297) These 
difference in skin pigmentation are a good measure of how long a specific 
population has been at the latitude where they are currently found. This is 
explained in terms of our common ancestral primate heritage. Brace 
explains that,
“when Homo erectus became a member o f  the large carnivore guild some 2 million years 
ago, the life o f a persistence hunter on the African savarmas all the way from Ethiopia 
down to South Africa was possible only by the elimination o f  the fur coat that had been
40
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part o f our ancestral primate heritage. That exposed the skin to the effects o f ultraviolet 
radiation, and this constituted the selective force which led to the development o f a 
uniform distribution o f melanin in the skin.” (Brace 2000a; 368)
This in turn would mean that our human ancestors had skin that 
was as heavily pigmented as darkest color of modem humans today. 
Moving away from our ancestral condition has been directly relative to the 
length of time that recent populations have been living in areas removed 
from the places of greatest ultraviolet ray concentration in the tropics. 
Because it is thought that the selective force argument does not explain the 
reduced skin pigment of those in northern populations we are brought to 
hypothesize that "in the absence of selection maintaining a trait, mutation 
alone, accumulating through time, will produce a reduction in the trait in 
question. (Brace 2000a; 369) Consistent with the Probable Mutation 
Effect, those populations that have existed in areas of little ultraviolet 
concentration will exhibit the most reduction of pigment. In turn, 
depigmentation can be used as an index of the length of time spent 
removed from the tropics. (Brace 2000a; 369)
Another such trait that is commonly examined is Hemoglobin S- 
the gene for which is the source o f human sickle cell anemia. Those 
individuals who posses the normal genotype AA are those who are not 
effected by sickle cell anemia, nor resistant to malaria, therefore are at a 
disadvantage due to the high risk of death if infected with malaria. Those
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individuals who posses the genotype AS are carriers of the abnormal 
Hemoglobin S gene, are not as severely effected by sickle cell anemia, or 
malaria. This allele frequency has a high degree of fitness because 
heterozygous individuals are at an advantage for surviving malaria. The 
homozygous, SS, recessive individuals are those who are at a 
disadvantage, due to early death due to sickle cell anemia. The frequency 
of Hemoglobin S is controlled by the concentration of the presence of 
falciparum malaria. Populations that live in these regions such as, tropical 
Africa, the Middle East, and India, all show high frequency of 
Hemoglobin S, this occurs despite the fact that many S genes are removed 
from the population due to the high number of deaths from sickle cell 
anemia. While this gene is common to the tropical areas mentioned it is 
unrelated to human population boundaries, and not an indicator for 
ancestry as some would like to think. Africa, where Hemoglobin S is 
frequent, most likely received it from the Middle East via Arab trade 
routes. (Livingstone 1989) The events that led to “the infestation by the 
mosquito-transmitted microbe that causes falciparum malaria are 
associated with the increase in human population size and environmental 
modifications produced by successful agricultural practices in areas where 
the malaria-producing parasite can flourish.” (Brace 2000a; 294)
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Figure 2, adopted from Brace 2000a, shows the distribution of 
Hemoglobin S in the Old World. In areas of the highest frequency 
Hemoglobin S and occurrence of malaria coincide. If then the high 
frequency of malaria is due to the high frequency of Hemoglobin S, then 
one would suspect that the two are strongly tied, though they are not. For 
example in Southeast Asia malaria presents itself as a serious problem, but 
Hemoglobin S is not strongly represented in the area. In this case the 
absence of Hemoglobin S is correlated with the presence of another 
abnormal Hemoglobin, Hemoglobin E, which has the capacity to aid those 
who possess it in combating malaria. (Brace 2000a; 294-296)
In addition to Hemoglobin S and skin color, we can consider tooth 
size as a factor to be included as a trait that is clinally represented. (Figure 
3) On average human tooth size is diverse in various regions of the world. 
It has been demonstrated that by Brace and Seguchi that, “on average 
Eiaropeans tend to have relatively smaller teeth than the other peoples of 
the world although tooth size in eastern Asia is not much larger.” (Brace 
and Seguchi 2002; 4) To a small degree it has been recognized that tooth 
si2:e among those o f sub Sahara Africa is larger than those in the in the 
north, and tooth size among those in aboriginal Australia is of greatest 
size. Examining the clinal distribution of this trait displays somewhat a 
correlation between skin color and tooth size, though those who have 
relayed this information do not believe that ultraviolet rays have nothing
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to do with tooth size. What differentiates tooth size and other traits that we 
have looked at is that teeth can be analyzed throughout time because they 
outlive the durability of the other traits.
For those who examine teeth as evidence o f past ways of life, the 
teeth can tell a story. Because their primary function is to process food the 
archaeological record can be referenced to relate levels of tooth size to 
what technology would have taken over some of the burden of processing 
food. When technology instead of the teeth are used to process food tooth 
reduction is seen. (Brace and Seguchi 2002; 4) The theoretical 
pheonomena related to this pattern is referred to as Probable Mutation 
Effect. (Brace 1963) Under the guidelines o f theory Brace relays that, 
“under conditions of lessened selective pressure, mutations affecting a trait 
that was no longer being strongly controlled by selection could occur 
without detriment. Most randomly occurring mutations affecting a given 
aspect o f an organism result in reductions of the trait under their control.” 
(Brace and Seguchi 2002; 4) With this in mind it is thought that it is no 
coincidence that modem humans inherited smaller tooth size from 
ancestors who were among the first to begin cooking their food. The 
distribution of tooth size in the modem world gives implications that we 
can draw upon to trace the timing of the implementation of food 
preparation. Research conceming the regional gradients in tooth size has 
shown that the tradition of cooking food spread from one region to
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another, and that tooth size is related to the extent to which cooking with 
fire was used among the inhabitants of that region. (Brace and Seguchi 
2002; 6) It was those of Australia who adopted cooking the latest, which is 
in turn represented by the largest of tooth sizes.
Besides the fore-mentioned traits there are others that are also 
distributed in gradations, according to the selective pressures of that 
specific area. Things such as limb proportion have shown to be related to 
the environmental conditions of heat and cold. Generally, traits are 
dispersed in relation to the strength of the selective force, in turn these 
selective pressure are distributed regardless of population boundaries of 
human groups. It is these traits that cross population boundaries that are of 
benefit to the population biologically, that is that they benefit them in 
terms of survival. It is the traits that are confined to specific population 
boundaries that tend to be of no benefit biologically. When selective 
forces are absent, certain trait frequencies may randomly increase or 
decrease. (Brace 2000a; 314)
There are additional traits that appear to be distributed according to 
graded effects of the selective pressures that influence their appearance, 
things such as limb proportions in relation to the trunk of the body, and 
heat and cold conditions. It has been suggested that, “every trait that is 
really important for human survival is distributed in conjunction with the
45
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intensity of the controlling selective force, and that these on their part are 
distributed completely without regard for human population boundaries.” 
(Brace 2000a; 313) It is those traits that cross the population boundaries 
that are those that have the biological significance to benefit survival. 
Those traits that isolate themselves in a specific population, and do not 
cross boundaries, are those that do not have an apparent biological 
significance, in terms of survival.
When selective pressure control is not a factor, then certain 
variants change their levels of frequency in specific regions simply due to 
chance. The process of genetic drift can differences at the local level, that 
are inherited and occur particularly in the event that a population is 
relatively small, and somewhat isolated from neighboring populations. In 
the case of the morphology of the head and face, we can see regional 
variation. Many of these features co-exist, with features that are under 
pressure of selective forces, and we separate these into two categories, 
Brace uses the example of nasal form and inhabitants of colder regions of 
the world, who tend to have a high bridged and elongated nasal form.
“The Native Americans in the northern most portions o f the New World were 
famous for having noses that were just as prominent as those o f  northern Europeans. 
However, details o f  the face -  for instance the cheekbones and the relative forward 
placement o f  the lateral borders o f the eye sockets -  they were quite distinct from 
characteristic European form though they could not be differentiated from the positioning 
o f  the cheekbones and the lateral orbital margins o f  the living people o f northeast Asia.” 
(Brace 2000a; 315)
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Nasal form is a trait that is adaptive, and responds to the forces of 
selection, though the cheekbones and shape of the eye sockets are not 
adaptive. There are no particular or apparent advantages o f having one 
rather that the other. (Brace 2000a; 315) Even though this is the case a 
continuity of these features can be seen as far back as the time when 
humans had yet to ’look modem’. What this is suggested to display is 
simply a ‘kin relationship’ between regional populations.
It is by examining these features that we can distinguish from what 
region of the world ancestors of an individual was most likely to have 
come from. When a standard set of measurements is taken from people 
representative of all parts of the world, the pattern that emerges is one of 
regional association. The individual samples of a particular region will 
cluster with each other, rather than those individual samples from the other 
regions. This clustering of traits are particularly with regard to non- 
adaptive traits. If part of the sample for one region are migrants to that 
region, then they will cluster with the individuals from their original 
region of origin. As Thomas relays, “the underlying processes of human 
variability-natural selection, genetic drift, disease, acclimatization, stress 
and so forth only produce gradual trends. They do not cluster in discrete 
racial types.” (Thomas 2002; 113)
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When we consider all of the evidence presented thus far, we can see 
that “race is impossible to define in a stable, repeatable way because to 
repeat, race as biology varies with time and place and so do social 
classifications. (Goodman 1997; 24) To elaborate, Alan Goodman 
stresses several good key points;
• “There are no pristine and unchanging racial types.
• Indisputable racial types did not exist in the past.
• Terms like ‘Caucasoid’ and ‘Mongoloid’ have little scientific 
utility.
• Race simply fails as a shorthand for organizing human biological 
variability.” (Goodman 1997; 24)
So then what do we use, if we do not use race as a classifier? In the 
study afore-mentioned, by Lieberman and Kirk, it was found that a large 
percent of anthropologists do not believe that the concept of biological 
race is a valid one. In a recent paper they examined the topic of ‘filling the 
biological void’ left by race. They suggest that there is “a toolkit of 
concepts: dines, populations, ancestors, and geographic origins.” 
(Lieberman and Kirk 2001; 1) The forensic anthropologist Norman Sauer 
suggests abandoning the race concept, and using geographic origins to fill 
its place. He states that, ‘this will work if  geographic origin is viewed as 
part of a range of variation, rather than a racial essence or typology’,
48
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adding that, ‘forensic techniques need to be refined in order to make the 
distinction between variation and essence.’ (Sauer quoted by Lieberman 
2001; 6)
The other viable concept to replace race would be dine. In a 
second question asked in a 1999 study by Lieberman and Kirk, found a 
high rate of agreement with the statement “human biological variation is 
best understood in terms of continuous gradations (dines) not races.” The 
rate of agreement was 93 percent among cultural anthropologists, and 85 
percent among physical anthropologists.
So what methods could forensic anthropologists use without 
continuing to perpetuate this dangerous myth? When working with 
missing persons, and the list generated, photographic superimposition 
could be a method in which we would not even need to use that four letter 
word. Though this may be a more expensive method, the purpose of 
identifying a missing person would be served. In the case of human 
remains that are not on a missing persons list, what forensic 
anthropologists may be able to do is work without the category of race, 
using the typical weight, height, stature, age, pathology, trauma, time since 
death. If teeth are present dental records could be utilized for positive 
identification. Although working without the concept of “race” may seem 
to pose a problem in specific cases, such as with NAGPRA and
49
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repatriation of remains, though instead of using the classifier “race”, what 
could be proposed is use each Native American tribe as the reference 
population and test membership. By and large, the general statement can 
be made that we need to find alternative methods for establishing identity.
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Figure 1 Distribution of Skin Color. 
(Adapted &om Brace2000)
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Figure 2. Hemoglobin Distribution. 
(Adapted from Brace 2000)
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Figure 3. Distrbütion of Tooth Size. 
(Adapted from Brace 2000)
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Conclusion
The objective of this research is to assess the concordance of two 
methods for identifying the race of human crania. The first method used 
was morphological observation, adapted from Gill (1995). The second 
method was metric measurement as prescribed by the software program 
FORDISC 2.0. Typically, forensic anthropologists claim a degree of 
accuracy between 85 and 90 percent. Utilizing four separate collections, 
the results of this research, using the afore-mentioned methods only 
produced a degree of accuracy as high as 72 percent, and as low as 36 
percent.
Presented in this research is discussion of potential problems with 
the various methods used to determine ancestry, the theoretical 
implications of why these methods should not be employed any longer, 
and why it is that the determination of “race” does not work as a scientific 
shorthand for describing human variability. My findings, if replicated, 
will support the idea that the concept of ‘biological races’ as distinct 
homogenous populations is not supported by the methods available.
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